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(54) PROJECTION TYPE EXPOSURE EQUIPMENT 

(57)Abstract: 

PURPOSE: To reduce complicated control of equipment constants, and obtain a 
projection type exposure equipment of increased reliability, by keeping a measuring axis 
defined by an interferometer on a wafer stage side and a measuring axis defined by an 
interferometer on a reticule stage side parallel to each other. 

CONSTITUTION: On a reticule stage 1, rectangular mirrors 21. 23 and 25 are used as 
movable mirrors, which are arranged at three positions, that is, 91. Y1 and X1 
respectively. A three-axis interferometer system comprises a 0-axis interferometer, a 
Y-axis interferometer and a X-axis interferometer. The measuring axis of the 0-axis 
interferometer and that of the Y-axis interferometer are always parallel to YA-axis of 
the coordinates system XA. YA on the side of a wafer stage 3. As to the X-axis 
interferometer, likewise, the measuring axis passing the point X1 is constituted so as to 
be always parallel to XA-axis of the coordinates system XA, YA. The compensation for 
rotation errors in the case of alignment between a pattern on a wafer W and a pattern 
on a reticule R can be achieved speeding and exactly by a simple control of the reticule 
stage 1. 
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L XAl X t .*I»)XB fft^ ( fi k> if Jt 3! L. 

B , ) i ¥ 1f «C * * » ttS<i:> ^ «k T i$ St CD 

<Om i « ±0^«lltA y a ©^Ktt*), YlA^F^ 

S|- CD u •>—•/< 3 7 CJiiTlftliigftSSttiiHijS 

Y. <Dt& C t ±0^3!llflA y biD^t:^*)^ X (A 

=F ^StcD - 3 8^2-3TiA/fj$ 

a & x 1 cd JfeR £ s Ji cd ^ 0j © a x ( m 4 Ig) k: «: &i 

« CO T U T V* <£ H ) CD^*C?l£^ fc 
PTIlAy a t^y b i 0 S $ tt H t ffi C S * 
* tz m 4 g] CD £ -9 £ A td ^ E] f £ L /c * « U * 2 
/^T->'i^XB ^rft X tt y b ft ir^4a 

aunas t ©^fctffiit l-<c t^. ^ -h© ^ -5 iz^nmm 

CD i -p td m J& 5 n 3 # CD =p 7^ si- T « . 0 ■ t 
y 1 0 Y B «b ft 0 ffi £ .£ x , ©XB^^rft 
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(£ o T A 0 © © tffl iE T -5 * T * 

0 i n Y i x X i ©^©j^isi i *©SA«— »WC 
JRM) £ *i* Z £ C a * . -T <C*> -B*T»«t<©Stflll 

i$>fcintf J; < > .^x, c-^rtix B^rti^ 
. y, . x, ©^^^rr«j ti#i£ — 

jtfe^fl, <h Y i <OYB:frlH)<ZH£ 
latjftXi <0XB^TInl®{a3ri:^^^^.t±*, 
^Jt/^T-'>' 1 C^ti*^ * Y i x X , <Z> B£ 

am & * c <t * &tf u - l b ! . 

LB, . LB, & * c * . 

m_P\ ^ v - 2 1 . 2 3, 2 5<Z>*^tf|/j:&Kt3<fc 

oTftftJd^ - y i . x, 4> c 

UTEal«B L fc ct *> . U - *f ft 5& © ft B £ l± — 
Qll&fl: ft t*» £ ^fl^iKfl S 5 - >6< 0 f r L, £ 

% n t** . i^itt^i: y Bft&i-fjtLTT^T* 
^^b/i^^ t^rn<D*s^ t o m=f&t\± y 

«Ii T ^ 8f <t <o Pf W Stt tt •& * ^ ^ ^ - ^ 3 AS © ffi 

(g & X A . YAOYAffi.tlfftffT-Zrl)^ CO 
&^*£gti3-?t,*Tt>^)t$T&*>x Ax. 

Kicfco-rYB^-riijc^^L-r^^o^. 48 * » < 

SHI £ IA ) tiffiffl^XA. YA©X AiKli^i^lt 
if**/ 

a>y =7 -i > y ht&K^jL^wJhCD I o a> & 35 }fc tifl 

jfi £S ^ -f • 4 -(77^ y K^^T^5 




»IHB3 62-150721 (7) 

* ^ lift * i ^ « » * « a «t rS: 5c T * no ^ ¥ It 12 

y b u [Hi a y > * u t e # fa a o tz it rg 

LT^&C^^^BJtfCDT?-^ y h ft to $ J3 
C^TJftto £> ix 4l Uf v -7 ~ ? R , cb W . i^ffi^O^ 

7 a j v v u . 3 © # 7$ gt at iin s o ^ c s 

A y C o T (i >> i a ^ r - 3 *C 1 E L , u 
icfco^LTtcfct^. CI <Z>®&lt & ffli-T^fft i Y 

6b =f it £ <» 2 *ft * aa 6J- * fc" *t t <fc t ^ . 

if^7??9Er*<4»^6yi;iY Bfe&^^ x b^imJ^^^i 
T % iW^fA (YBfcfi) ^3tteAX^jffl^a<^^ 
A< v © S ti u ^ *\> X -r- - ^ 1 © BUS 3 A* 'h £ 

i£ J£ J3 $ X A . Y AOXAiJit^ifcOit^. 
-efflJSIS^X Av Y A t: W L T Vs^9ns7,^r~~s 
1 _b © u ^ ^ R ti A fc' S I* it 2r.!i3 *^ ® - : 
^ox A^Ni y A^injtrnti^ tOif 

R £ 6R & tl U'^ ^ ^F*g^^-C$>*> . 

l^tSl^X A, Y A hm&Jkcc 0 i A< IE « — lit ( 

**4WKt4J:Kv-^R, . Ri A< « Hb ±. 
7-^R,'i'Ri © CTIlra £ 1£ v P ^ J£ X fcfc $ ' 

t^7-W, ^R, iOXA^TliiliYA^Jnli© 
iR, i©XA3!rmi4:YA*-lHl<k«)4a*tW-£<a2£ 
"Z x U ^ R CO ^ jtL 1 ^ O R © till A X C W t 4 X 
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A T> n<Z>-? Hfi A X r £ . YA^-frnCD-rnffiAY 
r t^;)?*^ ^tCSfelA 5 * CD [«] *E 

Sfc A 0 M IE 1* . BilS^XBs VBfflXBiiX 

*fi ^ X B fib ^ *f L. T - A & M < J; 5 K 

Tt 4. Sfc^*naAXr. AY riCOl^tx 

7--^I^XA^TTlgiYA^'lSjitC. 5 H # 

F.P Z T ^ r ck Z- \$ m * ^ * C £ K ^ T IE £ 
tl * . 

C ^ T ^ ^ i , Y. . X, CD £ & ifc X A . Y A 

d , = ( X a 0 . Y a 0 ) 
Y t - ( X a Y . Y a Y ) 
X, = ( X a X . YaX) 

U ^ :7 ^ CD 3 *ft CD & ^ & gt K «fc * g+ &| 
tf?ri<D0. DY. D X-*<g(T<Z) (t) > (2) . 
(3> ^T^tJ^nilC^n^Uf^JU^f 



*$BBB3 62-150721 (8) 

D X - (cos A 0 - 1 ) - XaX-ORx* cos A 0 
- (ORy-YaX)sin AO 

( 1 ) 

D Y - (cos A0-1) -YaY-ORy-cosA^ 
+ (ORx-XaY)sin A 0 

( 2 ) 

D & ~ (cos A - 1 } - Y a <? - O R y - cos A d 
+ { O R x - X a 0 > sin A0 

< 3 ) 

Z.<D (1) - (3) ^HORx tORyttufi' 
/URCD#4>OR<Z>j£$5fcXAs Y B±T<5^ffll 

±S2 (1) ~ (3) xturfc^T. lalfeSAi?^ 
ffi^T'h? t^Oi-r 4 i> coa A 0 - I „ ^ in 
40-A0£j£ 4**,. ( 1 ) < 3 > 3& 

©«n-m«:jyT©(4). < 5 > . ( e > *c cd 

DX^-ORx-(ORy-YaX) • A 0 

C A ) 

DY**-ORy + (ORx-XaY) • A B 



( 5 ) 

D<?^-ORy + ( O R x - X a 0 ) Ad 

( 6 ) 

&mm (o r x r o r y > : - ^ r , ; W, & 
cf-t-^r, . Wx cD«i**tt2i!5g#^ $> stz 

jRlE^v X , ©YIHYa Xs * Y , CD X £ 
BffXaY, &tfA», © X m ISiX a ^ tt, U- 

^^^©^«2^xb. YBrtTCD3tfcl]CD^?5MtcD 
St ffll <iS ^ h fz ti IZ m J£ L T * Z. <h^*C 3 * • 

ffi. 1S2 ( 1 ) . (2). < 3 ) i£ T ^ £ 
^ Ut . &ft $ v - 2 1 . 23. 2 5^^^© 
THja*. - Y i s. X r ©tBtttttt&BttififfliEW 

7^£>*# (ftiTl^^ v I- KHZ IH lie 

& a o ^^^r £ & cc jigesas:^ctoT 

iii^^'t ^/^^-.>' | J& £ -fcb T & . 
T v -f > v V m M >± T Z • ffll x. Wf * ^ , £ Y , 
<t © 85 & * Y i i x , £ O E5i Sil 3t tiK fi *4 



■?* ^ ^ X -fr - I C J: ^ T [S] $r S A 6 3 ' CD ffl 

iE-^ff -5 ^iAfOli^X A, YA-C 

ttSt^:_t ±0. 0 1 */m*££<0 7^> V h«i^^< 
. 1 L ^ L ^ A< ^ c O ;1 tt T- -i* St CD ij&to "sh- 

iy-h*1Sfcf«-e tt* X A, YA 

£ U ^ ^ /PflSCDaE^^ X B . Y B & tt? V>5t3H<£ 

a« torn ft ^ ^> n& ^> cd ii u fc ^otars!^ 

3^^^^/nJiCD^-^W. . W a £ PI 3^ © H Ip 
^ - ^ i?*?^-^*^-?-?) ^ .15 ^ s CCD 
^ri*-3'-^* : jM^-y-"ru^-^^-7-^R. iR, 

^^-^30ii3[JBE*4fta3L. ^CD^a5t^3'WlCD^ 
^Fi^St OStffllffi i to ft-^fc-tirnte' J: t*. *Liz\» 

^;bRt0 3igji:^t^t 7^ x h « ?f * HI & * 
SiO^Tf^ilti^ iAXr-'>*3 Ji CO IS *|t -7 - 
^ i £ JU ^ t . ^ ® at ffl * W life T? ibfe * * « JSE T? u 
^ /I/ R CD 3£ 32 ( Jffi 451 ?F. X A . Y A ) «: *| "T -S li 
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m rk y> r& $ *i 4 . 

£^C*3£Afetfl*?«:&ft37-2 1. 2 3. 2 
5 © # r/l <? . . Y i . X , ttl/f ^/u^r-^ 
1 © J30 iS SB ^ ^ «> fc *« * C*L(*i^ffl©Rf*T? tt *C 
fits T ^ * PH ♦} £ d L *£ 

*> J; i» . 3; u 3- ^ ^ * <r - & 1 © 5B &r * co to SB 
t>&* 9 > y, s x, ® & ft a ttt*. 

ifmfl'^^/l'R^<»3.^^f-^3 £ fp| t$ CD X 

cfct*. C CD t& -ft . X Y 7, r ™ li l£ X A s Y 

B (XBs YB) «*Cf£8rU. * 

x-^^UliX Y^x-^-h^^^BBrtTtnlfB-r^ 
C *» /& £ 4x . [Sft $ 5 - 2 1. 2 3. 2 5 

^ r# St m CD SI S! Sft 2 7 . 2 8ttl5SUu^X20at 
?#<z>_t;£cc&tf ®S£6<JC 2 7 . 2 

U * C « rt< £ m n ft u *■ * ^ R £ ffiMT SB * 

^s^sut-r 4 i n -5 fia^TWiii-rab p> . mto^ 
t t>*«c fa.tr 4* 

$ - A i:,:-l/f^ M £ r T>-.*- yx {£[ <b CD, Pf 5£ ^ 
^^ffl^w^isifrf n« < s L ;>n t>&£!^ CDM * 

t^T^at >^ ^fttfc UT*J < £ . CCD 

*?^t, srraasssrifl©^ y v ^ m s « --r 4 

HE »*±«K:«»T * * <b t>^> *«&&ri< 

H -T 3 *b CD =F # at •> ^ ^ i* & Hi file b T V * 4 rt: 46 . 
u^^;uv*rr-^£liDf£2-£*:<hL,Tt> 3 &i co 
/a> ah > * -r a cd &ffii5£*h<D:ar no k — SJ^-fHt r . 




KBnOB 62-150721 (9) 
i? © gigil tt £5< W « _h A 4 <D -V . ^ ^ 7u{(!iJ © T 
Wat*- fcttWTfi&olia&JWE: fa -5 #IH^5ir©*l» 

fi^fi< «*)s t: - A <D <^Sl«D*P -3?) 

c <t 4 at Hi'i is » a* s =»4 -c ^ <c t^s s: c 7^ * < £4 

a 2 7 v 2 8 * as 4 ci i & n m ta j®r <d *i *?? c± ^ 
n *c * 4 * 

I icia^ ^ ^ ^ co -T & St £ 

* * AS ® * **8t ± * <o \s - *r 7t m & 331J * c 

J9ljE-r 4i!8 3£«&<t * ffl 3t4fl*i« Efer J; -7 

c^*. L^ftwffiattffls^^tt^^at-ciJiisR 

4<fc-5^Ufc®-?. ^iflio[il5E*^ :: Fr-r4 2-PCD 

awEffies in -3 ia^*^i- 4 c ^ «:<c *) ^. 

^ jt X -r - is m (O T ^ 3h -> ^ 7- A CD & |$ ^ CD tM 

^<ii*!rv^ii¥^fK:€g^n.-c:t^4, C O /c » ^ x /n 
_h CD y< ^ — V <t /uJiCD^n"^ — >-i©r7 -f 

./ V h CDK!CD[SJ|i«i^ f |i1IE^. ,k ^ V fUL&sr-J* 

_h 13 $ *L 4 i /c n & t ^. 4 . 

x^-^^CD^^^P^at>^7 L JVO|8/&^^rr i F 1 

tEn. s 3 a kts 1 in ^ 3S2ia©aast*jt:*ii*^ 

- # *ij O # & T ^ St > ^ a © ififj f|r <t lit "H t 4 

1 U + $ ji> x -x- - v? 

2 -15^ 1^ y X 

3 — »V T. ^ 5 - -X 



— 109 — 




ftmna 62-150721 (10) 

6 , 7 f - i 7. V i) ? $ 
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